ABSTRACT. An 180f 0 versus 14C age curve was constructed for unrecrystallized Holocene marine shell samples from Israel that were shown to be homogeneous populations. The surprisingly large variation in the oxygen isotopic composition (1.2%) between 2600 and 4000 years ago is most probably due to variations in the isotopic composition of the water. This implies that either the excess of evaporation over precipitation or the Nile river discharge must have varied significantly during the Holocene.
INTRODUCTION
Shells of the marine pelecypod, Glycimeris violacescens (Gv) , are found in large quantities along most of the Israeli coast. They are exposed in heaps on the present and former shores and are buried in offshore and coastal sands and in archaeologic sites. The animal lives up to 20 years, burrowing in sand beneath the sea at 30 to 50m water depths.
Preliminary measurements (Magaritz and Kaufman, 1973) showed that although the shells were all from the Holocene, they had a large range of 180/160. By contrast, live specimens have a narrow spread that corresponds to the mean temperature of local sea water (T) and to its 5180 (A) according to Epstein and others (1953) (1) Emiliani and others (1963) By equation (1), this l.2% o range in 8180 may be due either to a 5°C range in T, to a l.2% range in A, or to a combination of both. Since local waters were only 4°C cooler than today during the glacial maximum (Thunell, 1979) , the 8180 variations observed between 2000 and 4000 years ago must be entirely due to changes in the 8180 of the water.
At present, this water is mostly incoming Atlantic Ocean water (8180 = +0.8) mixed with about 1.5 percent of rainfall (both direct and as river influx) whose 8180 is much lower. By the time the water reaches the Israeli coast, the 8180 increases to about +1.8, as a result of evaporation en route. It is the excessive evaporation over precipitation that forces so much Atlantic water to enter via Gibraltar (Lacombe and Tchernia, 1972) . If, in the past, this excess were smaller, the 8180 of the Israeli coastal water would be lower for two reasons: 1) the ratio of Atlantic water to rainwater would be lower, and 2) less evaporation would result in less 180 enrichment. Thus, the more positive points in figure 2 would represent periods of greater aridity and the more negative ones, those of greater humidity. Another possible cause for at least part of the variation seen in figure 2 involves the discharge of the Nile River which travels counterclockwise as a tongue of low-salinity water. Close monitoring during the September flood seasons of 1947 to 1963 (Hecht, 1964) showed that the core of this tongue occurred about 6km from the Israeli coast and contained up to 20 percent of fresh water (which is much lower in 80 than is the surrounding saline water). Since 
